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Abstract
Objectives: We examined the utilisation, equity and determinants of full antenatal care (ANC), defined as 4 or more
antenatal visits, at least one tetanus toxoid (TT) injection and consumption of iron folic acid (IFA) for a minimum of
100 days, in India.
Methods: We analysed a sample of 190,898 women from India’s National Family Health Survey 4. Concentration
curves and concentration index were used to assess equity in full ANC utilisation. Multivariable logistic regression
model was used to examine the factors associated with full ANC utilisation.
Results: In India, 21% of pregnant women utilised full ANC, ranging from 2.3–65.9% across states. Overall, 51.6%
had 4 or more ANC visits, 30.8% consumed IFA for atleast 100 days, and 91.1% had one or more doses of tetanus
toxoid. Full ANC utilisation was inequitable across place of residence, caste and maternal education. Registration of
pregnancy, utilisation of government’s Integrated Child Development Services (ICDS) and health insurance coverage
were associated with higher odds of full ANC utilisation. Lower maternal education, lower wealth quintile(s), lack of
father’s participation during antenatal visits, higher birth order, teenage and unintended pregnancy were associated
with lower odds of full ANC utilisation.
Conclusions: Full ANC utilisation in India was inadequate and inequitable. Although half of the women did not
receive the minimum recommended ANC visits, the utilisation of TT immunisation was almost universal. The
positive association of full ANC with ICDS utilisation and child’s father involvement may be leveraged for increasing
the uptake of full ANC. Strategies to address the socio-demographic factors associated with low and inequitable
utilisation of full ANC are imperative for strengthening India’s maternal health program.
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Background
Antenatal care (ANC) is an opportunity to promote a
positive pregnancy experience and improved maternal
and child survival. Care in the antenatal period is also
important for supporting the long-term growth and
development of the child as its part of the critical
“1000 days” window [1–3]. It serves as a facilitating
platform linking the woman and her family to the
healthcare system and possibly promotes higher
utilisation of essential services like breastfeeding and
nutritional counselling, post-partum family planning
and childhood vaccination [4, 5].
Globally, 62% of pregnant women received the
WHO recommended minimum 4 antenatal visits
during 2010–2016 [6]. Latest research has shown a
lower still birth rate, among women with a minimum
of 8 antenatal visits, based on which the minimum
recommended number of antenatal contacts has now
been increased from 4 to 8 [7].
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In India, the proportion of pregnant women receiving
the minimum 4 antenatal visits has increased from 37.0
to 51.2% during 2006–2016 [8]. This is relatively modest
when compared to increase in the rate of institutional
delivery which has doubled from 38.7 to 79% during the
same time period, largely driven by the conditional cash
transfer schemes of the government [8–10]. This differ-
ential coverage reflects a missed opportunity, as about
one fourth of the maternal deaths are attributable to
pre-eclampsia, eclampsia and antepartum haemorrhage,
which could be identified and managed during the ante-
natal contacts [11].
Antenatal contacts also provide a window of oppor-
tunity to detect and possibly prevent adverse birth
events. Evidence suggests that there is significant in-
equality in the access to essential health services, includ-
ing services for pregnancy and childbirth. Disparities in
utilisation of maternal care services have been reported
in low and middle-income countries (LMIC) [12, 13]. In
India, antenatal care is provided free of cost at public
health centres. However, households incur out of pocket
expenditure as private health care providers play a cru-
cial role in providing maternity services in India [8].
A comprehensive understanding of determinants of
antenatal care utilisation in India is lacking. In context
of the recent focus of the Indian government on ante-
natal services, through Pradhan Mantri Matru Vandana
Yojana (PMMVY), a conditional cash transfer scheme,
understanding the factors driving the utilisation is cru-
cial to aid the development of an informed policy. In this
scheme the pregnant woman is eligible if she registers
her pregnancy at the Anganwadi centre (AWC) within
four months of conception, attends at least one prenatal
care session and is taking Iron-folic acid tablets and TT
(tetanus toxoid) injection [14].
We conducted a secondary data analysis using the
recent National Family Health Survey (NFHS-4) data,
with the objective of studying the coverage and equity in
antenatal care utilisation at national and state level in
India. We also examined the predictors of full antenatal
care utilisation. The policy implications of these findings
taking the new and pre-existing guidelines and national




This analysis utilizes individual level data from the
fourth round of India’s National Family Health Survey
(NFHS 4), conducted during 2015–16 [8]. NFHS are a
series of nationally representative, cross-sectional
surveys that provides data on a range of demographic,
socioeconomic, maternal and child health outcomes,
reproductive health and family planning. In the fourth
Table 1 Background characteristics of women who gave birth
in last five years, NFHS-4 (2015–16)
Characteristics Categories Frequency
(weighted %)





Social caste aOthers 34,705 (21.1)
Scheduled caste 35,170 (22)




Place of residence Urban 47,833 (29.7)
Rural 143,065 (70.3)
Health insurance cover No 163,367 (84.7)
Yes 27,531 (15.3)
Maternal age at conception
(in completed years
less than 19 years 16,225 (9.5)
19–30 years 150,683 (80)
More than 30 years 23,990 (10.5)












12 years of schooling)
20,150 (12)
Birth order First 61,807 (33.6)
Second 62,484 (34.5)
Third 33,064 (16.6)
Four or higher 33,543 (15.4)








Pregnancy registered Yes 160,769 (85.4)
No 30,028 (14.6)
Timing of first ANC visit 1st trimester 43,776 (28.4)
2nd trimester 101,278 (63.3)
3rd trimester 11,701 (8.04)









aOthers include people not belonging to SC, ST or OBC
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round, around 700,000 women, aged 15–49 years from
601,509 households were interviewed, using a two-stage
stratified sampling design, with a response rate of 97%.
Details of the sampling design and instruments used are
available elsewhere [8].
Children recode file was used for this analysis
(IAKR73FL). The recode file contains data in a standard,
easy to analyse format with common variable names and
coding categories for easy comparability between coun-
tries and includes summary variables and indices which
are calculated post data collection [15]. Information on
the utilisation of antenatal care was available for the
most recent pregnancy, resulting in a live birth during
the five years preceding the survey.
Definitions and analysis
The outcome variable was “Full antenatal care”
defined as four or more antenatal visits, at least one
tetanus toxoid (TT) injection and reported consump-
tion of iron folic acid (IFA) tablets or syrup for a
minimum of 100 days [8]. Place of residence, caste,
wealth quintile, access to health insurance, age at
conception for current pregnancy, education, registra-
tion of pregnancy, timing of first ANC visit, utilisa-
tion of government’s Integrated child development
services (ICDS), pregnancy intendedness, participation
of child’s father in ANC visit and birth order of the
child were used as explanatory variables. The details
and sub-categories of these variables are available in
Additional file 1.
The analysis was restricted to the antenatal care
utilised during the last pregnancy that resulted in a live
birth, in the five years preceding the survey. From the
total sample of 259,627, information pertaining to last
live birth was available for 190,898 births. The propor-
tion of pregnant women who utilised full ANC was
estimated at national and sub-national level (states and
union territories). There are 36 states/union territories
in India. We used binary logistic regression to examine
the association between the explanatory variables and
full ANC care.
The variables with a p-value of < 0.20 in univariable
analysis and variables of known clinical or contextual
importance were included in the multivariable model
[16]. A p-value of < 0.05 was considered as statistically
significant for all analyses. We used concentration
curves and concentration index to examine the extent of
wealth-based inequality in utilisation of full ANC in
India and states/union territories. They capture the
extent to which health differs across individuals ranked
by some indicator of socioeconomic status [17]. In this
analysis, concentration curve plots the cumulative
proportion of full antenatal care utilisation against the
cumulative proportion of the population ranked by
wealth index. If the concentration curve lies above the
45° line (line of equality), it means its utilisation is more
concentrated amongst those with lower incomes and
vice versa. The concentration index is defined as twice
the area between the concentration curve, and the line
of equality. It ranges from − 1 to + 1 and the concentra-
tion index of zero implies no socioeconomic-related
inequality.
Analysis was done using STATA© 15.1 (StataCorp
LLC, College Station, TX, USA). Stata’s survey
Fig. 1 Utilisation (%) of full antenatal care and different components in India, NFHS-4 (2015–16)
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command (svyset) was used to adjust for sampling
weight, clustering and stratification in the sampling
design. User written Stata package “conindex” was
used for calculating the concentration index. The
guidelines for data use as required by the DHS pro-
gram were strictly followed [18].
Results
We report the findings for 190,898 women, who had at
least one live birth in the five years preceding the survey.
Background characteristics of these women are shown in
Table 1.
Full ANC utilisation
Twenty One percent of pregnant women utilised full
ANC during their last pregnancy ranging from 2.3–
65.9% within states (median 30.7, IQR 14.8–39.0).
The proportion of women who had a minimum of 4
ANC visits was 51.6%, ranging from 14.4–96.7%
within states, IFA was consumed for a minimum of
100 days by 30.8% of women, ranging from 4.5–
85.5% within states. At least one dose of tetanus
toxoid was received by 91.1% of women ranging
from 70 to 98.6% within states (Figs. 1 and 2). The
median number of antenatal visits in the country
was 4 (IQR 2–7).
Inequity in full ANC utilisation
The inequity in full ANC utilisation was higher in rural
areas, among women with no education and those
belong to socially disadvantaged groups (SC/ST/OBC)
(Fig. 3a-c). The utilisation of full ANC, was highly
inequitable with a concentration index of 0.31, ranging
from − 0.11 to 0.67 within states. In general, the states
with lower utilisation of full ANC had higher level of
inequity in utilisation (Fig. 4).
Determinants of full ANC
Results from the multivariable logistic regression model
are presented in Table 2. The model was also adjusted
for respondent’s state of residence. We observed a gradi-
ent in full ANC utilisation across the wealth quintiles,
the highest utilisation was among the richest and vice-
versa. Women residing in rural areas had lower odds
(adjusted odds ratio, AOR 0.90; 95% CI 0.84–0.96) of full
ANC utilisation. Odds of full ANC utilisation was higher
among women covered by health insurance (AOR 1.18;
95% CI 1.11–1.26).
Maternal age below 19 years at conception, had lower
odds (AOR 0.86; 95% CI 0.79–0.93) of full ANC
utilisation. A gradient in full ANC utilisation was also
observed across the levels of education, with lowest
utilisation among those with no formal education. The
odds of full ANC decreased with increasing birth order.
Unintended pregnancy was associated with a lower odds
of full ANC utilisation (AOR 0.83; 95% CI 0.76–0.92).
Unregistered pregnancy was associated with lower
odds of full ANC utilisation (AOR 0.78; 95% CI 0.71–
0.85). Women who had their first ANC visit in the
second or third trimester had lower odds of full ANC
Fig. 2 State-wise utilisation (%) of full antenatal care and its components in India, NFHS-4 (2015–16)
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utilisation. Lack of child’s father participation during the
ANC visits was associated with lower odds of full ANC
utilisation, (AOR 0.72; 95% CI 0.68–0.77). Women who
had not received ICDS benefits had lower odds of full
ANC utilisation (AOR 0.93; 95% CI 0.88–0.98). Caste
was not associated with full ANC utilisation.
Discussion
The findings of this analysis are of concern as despite
efforts of the Indian government during the last two
decades, only one fifth of pregnant women utilised full
ANC. Half of the women did not receive the minimum
recommended 4 ANC visits, which are a conservative
expectation when compared to the recent recommenda-
tions of the World Health Organisation (WHO), a
minimum of 8 visits. In 17 out of 36 states/UTs, less
than 30% of the pregnant women received full ANC.
Inequity in full ANC utilisation was higher in states with
low rates of full ANC coverage.
The proportion of women with 4 or more ANC visits
is considerably lower than the global average of 61.8%
and implementing the recent WHO recommendation of
a minimum of 8 ANC visits will be a major challenge for
the national programme in India [6]. The number of
ANC visits may also be critical to the delivery of other
components of ANC and to provide adequate follow-up
of pregnant women closer to delivery. The high propor-
tion of mothers with at least one tetanus toxoid immun-
isation can be achieved even in a single visit during any
trimester. In contrast, 100 days of IFA consumption is
possible only if multiple visits are made as currently the
supplies are given for 1 month at each visit and lower
number of visits may be a reason for low utilisation
for100 days of IFA.
Registration of pregnancy, utilisation of benefits from
the government’s ICDS program and having health
insurance were associated with higher odds of full ANC
utilisation. Lower maternal education, lower wealth
quintile(s), higher birth order, father not accompanying
for the ANC visit, teenage pregnancy and unintended
pregnancy were associated with lower odds of full ANC
utilisation.
Economic status and maternal education were highly
associated with utilisation of ANC, which corroborates
with previous literature [19–21]. Younger maternal age
at conception is also common among these women. In
LMICs including South East Asia, women from the
highest wealth quintile have higher financial and social
access to health care services in general, which may lead
to higher utilisation of full ANC as seen in the current
analysis [6].
Unintended pregnancy, which may be due to lack of
awareness or, a reflection of inadequate or inaccessible
family planning services has been associated with lower
ANC utilisation previously and our findings also suggest
the same [22, 23].
Lower ANC utilisation among women of higher
parity can be due to increased confidence from
previous pregnancy and childbirth experience, con-
straints of time and resources, poor prior experience
with the health system and financial barriers to ANC
utilisation [19].
Equity in states with low ANC utilisation is expected
to be lower as those who are better-off are more likely
to utilise the services. This finding is critical to account
for while redesigning of strategies for increasing ANC
utilisation at national and subnational level. As India
prepares for achieving universal health coverage, equity
Fig. 3 Concentration curves for full antenatal care utilisation across place of residence (a), maternal education (b), social caste (c)
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in utilisation of essential maternal healthcare services
like ANC should be ensured.
Child’s father presence during any ANC visit was
associated with higher utilisation of full ANC, this is of
special interest in the context of a patriarchal society like
India. Child’s father presence during ANC visit, may
reflect greater spousal care and support, joint decision
making and a more caring environment at home [24, 25].
We found a positive association between health insur-
ance coverage and full ANC utilisation in the adjusted
analysis. However, only 20% women were covered by
health insurance or health schemes and majority of
these were beneficiaries of central or state govern-
ment health insurance schemes [8]. This finding is
relevant to the current health policy as majority of
the private insurance players and even the recently
launched National Health Protection Scheme (“Ayushman
Bharat”) do not cover ANC services [26]. Higher utilisa-
tion of government’s ICDS services, implemented through
Anganwadis which are the focal point of community
outreach sessions for antenatal care, health education and
nutrition support during pregnancy and lactation was
associated with higher odds of full ANC as it acts as a
bridging platform for different government schemes like
Janani Suraksha Yojna (JSY) and Pradhan Mantri Matru
Vandana Yojna (PMMVY) [14, 27].
Strengths and limitations
The findings from this analysis should be interpreted
considering the following strengths. Our analysis uses
data from the most recent survey with a large, nationally
representative sample, and is based on a more compre-
hensive indicator i.e. full ANC (minimum of 4 ANC
visits, consumption of 100 or more days of IFA and at
least 1 dose of tetanus toxoid), as against the total num-
ber of ANC visits used in previous studies. Some limita-
tions are as follows. Lack of information on pregnancies
which did not result in a live birth i.e. abortion, miscar-
riage or still birth restricts us from commenting on the
utilisation of ANC in this subset with adverse outcomes.
The responses pertaining to the individual components
of full ANC, were self-reported and therefore prone to
recall bias, although the subgroup analysis restricted to
births in the one year preceding the survey yielded simi-
lar results. We are unable to comment on some factors
like care seeking behaviour, health literacy, distance
from the health care facility, provider discrimination and
other system side factors for which information was not
collected in NFHS-4.
Conclusions
Full ANC utilisation in India was inadequate and in-
equitable. Although half of the women did not receive
the minimum number of recommended ANC visits, the
utilisation of TT immunisation was almost universal. In
a country like India, where still birth, prematurity,
Intrauterine growth restriction (IUGR) and maternal
mortality are still high, the recent WHO recommenda-
tions of 8 ANC visits, emphasises the need to provide
more number of ANC visits and (should force us to
Fig. 4 State-wise inequity in full antenatal care utilisation in India, NFHS-4 (2015–16)
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Table 2 Determinants of full antenatal care utilisation in India, NFHS-4 (2015–16)d
Determinants (Weighted N)a Proportion of women with







Lowest (46782) 3126 (6.7) 0.12(0.11–0.13) 0.47 (0.42–0.52)
Second (43739) 5531 (14.2) 0.27(0.25–0.29) 0.56 (0.52–0.62)
Middle (38393) 7567 (22.6) 0.48(0.45–0.51) 0.66 (0.61–0.71)
Fourth (33212) 8675 (29.2) 0.67(0.63–0.71) 0.75 (0.70–0.81)
Highest (28772) 9967 (38.1) (Reference) (Reference)
Social caste
cOthers (34,705) 8373 (26.2) (Reference) (Reference)
Scheduled caste (35,170) 5686 (19.3) 0.67(0.62–0.73) 0.95 (0.87–1.03)
Scheduled tribe (37,889) 6288 (16.3) 0.55(0.51–0.60) 0.92 (0.84–1.01)
Other Backward Categories (74,060) 13,037 (20.7) 0.74(0.69–0.78) 0.94 (0.88–1.00)
Place of Residence
Urban (47,833) 13,074 (31.1) (Reference) (Reference)
Rural (143,065) 21,792 (16.7) 0.44(0.42–0.47) 0.90 (0.84–0.96)
Health insurance cover
No (163,367) 27,733 (18.8) (Reference) (Reference)
Yes (27,531) 7133 (32.8) 2.11(2.00–2.22) 1.18 (1.11–1.26)
Maternal indicators
Maternal age at conception (years)
Less than 19 years (16,225) 2594 (18.7) 0.83(0.77–0.88) 0.86 (0.79–0.93)
19–30 years (150,683) 28,367 (21.7) (Reference) (Reference)
More than 30 years (23,990) 3905 (17.3) 0.75(0.71–0.80) 1.16 (1.07–1.27)
Maternal Education
No or less than one year of formal education (55,165) 4103 (8.2) 0.14(0.13–0.15) 0.56 (0.51–0.62)
Up to Primary (1–5 years of schooling) (26,712) 3401 (14.8) 0.27(0.25–0.29) 0.64 (0.58–0.70)
Secondary (6–12 years of schooling) (88,871) 20,117 (25.6) 0.54(0.50–0.57) 0.75 (0.70–0.80)
Higher education (20150) 7245 (39.1) (Reference) (Reference)
Birth order
First (61807) 14,756 (26.4) (Reference) (Reference)
Second (62484) 12,985 (24.2) 0.89(0.85–0.93) 0.93 (0.88–0.98)
Third (33064) 4618 (15.7) 0.52(0.49–0.55) 0.84 (0.78–0.90)
4 or more (33543) 2507 (7.2) 0.22(0.20–0.23) 0.68 (0.62–0.75)
Intended pregnancy
Yes (173,407) 32,904 (21.8) (Reference) (Reference)
Did not want/later (17,390) 1962 (12.5) 0.51(0.47–0.50) 0.83 (0.76–0.92)
Previous miscarriage/abortion/still birth
Yes (19,671) 3975 (22.6) 1.12 (1.04–1.18) 1.13 (1.06–1.21)
No (171,227) 30,891 (20.8) (Reference) (Reference)
Care during antenatal period
Pregnancy registered
Yes (160,769) 32,675 (23.0) (Reference) (Reference)
No (30,028) 2191 (8.8) 0.32(0.30–0.35) 0.78 (0.71–0.85)
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recognise the need) intensive care to pregnant women
[28–30]. Taking into consideration the factors associated
with low and inequitable utilisation, it is imperative to
design strategies, in order the achieve the WHO recom-
mendations at the earliest.
Counselling of young married couples may create a
channel for greater information flow, for planned
parenthood. Broadcasting important messages related to
antenatal care at relevant health and educational insti-
tutes and through mass media, may help in increasing
awareness at the population level. Future surveys should
capture details of antenatal care with higher granularity
to understand the quality of care received at each visit.
The states with low full ANC utilisation should give
greater priority to improving ANC services and using
the opportunities opening in the country [14].
Coordinated effort is needed from the different sections
of the government involved in delivering maternal care
during pregnancy. We suggest, that the newly launched
Ayushman Bharat scheme, should also prioritize cover-
ing outpatient-based antenatal care.
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Table 2 Determinants of full antenatal care utilisation in India, NFHS-4 (2015–16)d (Continued)
Determinants (Weighted N)a Proportion of women with





Timing of first ANC visit
1st trimester (43,776) 14,322 (36.0) (Reference) (Reference)
2nd trimester (101,278) 19,016 (21.3) 0.48(0.46–0.51) 0.72 (0.69–0.76)
3rd trimester (11,701) 1514 (16.9) 0.36(0.33–0.40) 0.47 (0.42–0.53)
Presence of child’s father at any ANC visit
No (31,291) 4538 (15.7) 0.50 (0.47–0.53) 0.72 (0.68–0.77)
Yes (125,965) 30,328 (27.1) (Reference) (Reference)
Received ICDS benefits
Yes (105,980) 21,252 (22.0) (Reference) (Reference)
No (84,824) 13,614 (19.6) 0.86(0.83–0.90) 0.93 (0.88–0.98)
aN = row total, bn = weighted frequency, cothers include people not belonging to SC, ST or OBC
dModel adjusted for state of residence
Kumar et al. BMC Pregnancy and Childbirth          (2019) 19:327 Page 8 of 9
Received: 13 June 2019 Accepted: 23 August 2019
References
1. Noonan K, Corman H, Schwartz-Soicher O, Reichman NE. Effects of prenatal
care on child health at age 5. Matern Child Health J. 2013;17(2):189–99.
2. Kuhnt J, Vollmer S. Antenatal care services and its implications for vital and
health outcomes of children: evidence from 193 surveys in 69 low-income
and middle-income countries. BMJ Open. 2017;7:11 https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC5695442/] Accessed on 16 Jan 2019.
3. Liu X, Behrman JR, Stein AD, Adair LS, Bhargava SK, Borja JB, et al. Prenatal
care and child growth and schooling in four low- and medium-income
countries. PLoS One. 2017;12(2):e0171299.
4. Dixit P, Dwivedi LK, Ram F. Strategies to improve child immunization via
antenatal care visits in India: a propensity score matching analysis.
PLoS One. 2013;8(6):e66175.
5. World Health Organization (WHO). From evidence to policy: expanding
access to family planning. Strengthening health system response: no
opportunities missed. Geneva: WHO Department of Reproductive Health
and Research; 2012. Accessed 15 Nov 2017, at: [http://apps.who.int/iris/
bitstream/10665/75162/1/WHO_RHR_HRP_12.22_eng.pdf
6. Antenatal care. UNICEF DATA. [https://data.unicef.org/topic/maternal-health/
antenatal-care/] Accessed on 16 Jan 2019.
7. WHO | WHO recommendations on antenatal care for a positive pregnancy
experience. WHO. [http://www.who.int/reproductivehealth/publications/
maternal_perinatal_health/anc-positive-pregnancy-experience/en/].
Accessed on 21 Jan 2019.
8. International Institute for Population Sciences (IIPS) and ICF. National Family
Health Survey (NFHS-4), 2015-16. Mumbai: IIPS; 2017. http://rchiips.org/nfhs/
pdf/NFHS4/India.pdf] Accessed on 21 Jan 2019
9. Gupta SK, Pal DK, Tiwari R, Garg R, Shrivastava AK, Sarawagi R, et al. Impact
of Janani Suraksha Yojana on institutional delivery rate and maternal
morbidity and mortality: an observational study in India. J Health Popul
Nutr. 2012;30(4):464–71.
10. Kumar V, Misra SK, Kaushal SK, Gupta SC, Khan AM. A study on the effect of
janani suraksha yojana on antenatal registration and institutional deliveries
in the Agra district of Uttar pradesh. Indian J Public Health. 2015;59:54–7.
11. Say L, Chou D, Gemmill A, Tunçalp Ö, Moller A-B, Daniels J, et al. Global
causes of maternal death: a WHO systematic analysis. Lancet Glob Health.
2014;2(6):e323–33.
12. Arsenault C, Jordan K, Lee D, Dinsa G, Manzi F, Marchant T, et al. Equity in
antenatal care quality: an analysis of 91 national household surveys. Lancet
Glob Health. 2018;6(11):e1186–95.
13. Yaya S, Uthman OA, Amouzou A, Ekholuenetale M, Bishwajit G. Inequalities
in maternal health care utilization in Benin: a population based cross-
sectional study. BMC Pregnancy Childbirth. 2018;18(1):194.
14. PMMVY | Ministry of Women & Child Development | GoI. [http://www.wcd.
nic.in/schemes/pradhan-mantri-matru-vandana-yojana]
Accessed on 21 Jan 2019.
15. Program., T. D. Demographic and Health Surveys- Dataset-Types. [https://
dhsprogram.com/data/Dataset-Types.cfm] Accessed on 25 Mar 2019.
16. David W, Hosmer SL Jr, Rodney X. Sturdivant. Applied logistic regression.
3rd ed. John Wiley & Sons, Inc: Hoboken, New Jeresy; 2013.
17. O’Donnell O, O’Neill S, Van Ourti T, Walsh B. Conindex: estimation of
concentration indices. Stata J. 2016;16(1):112–38.
18. Program., T. D. Demographic and health surveys-terms of use. [https://
dhsprogram.com/data/terms-of-use.cfm] Accessed on 25 Mar 2019.
19. Miteniece E, Pavlova M, Shengelia L, Rechel B, Groot W. Barriers to accessing
adequate maternal care in Georgia: a qualitative study. BMC Health Serv
Res. 2018 Aug 13;(18) https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6
090778/] Accessed on 21 Jan 2019.
20. Hijazi HH, Alyahya MS, Sindiani AM, Saqan RS, Okour AM. Determinants of
antenatal care attendance among women residing in highly disadvantaged
communities in northern Jordan: a cross-sectional study. Reprod Health.
2018:15 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5992715/]
Accessed on 21 Jan 2019.
21. Sakeah E, Okawa S, Rexford Oduro A, Shibanuma A, Ansah E, Kikuchi K, et al.
Determinants of attending antenatal care at least four times in rural Ghana:
analysis of a cross-sectional survey. Glob Health Action. 2017;10:1 https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC5496066/] Accessed on 25 Mar
2019.
22. Ameyaw EK. Prevalence and correlates of unintended pregnancy in Ghana:
analysis of 2014 Ghana demographic and health survey. Matern Health
Neonatol Perinatol. 2018;(4) https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6123900/] Accessed on 21 Jan 2019.
23. Birmeta K, Dibaba Y, Woldeyohannes D. Determinants of maternal health
care utilization in Holeta town, Central Ethiopia. BMC Health Serv Res.
2013;13:256.
24. Lewis S, Lee A, Simkhada P. The role of husbands in maternal health and
safe childbirth in rural Nepal: a qualitative study. BMC Pregnancy Childbirth.
2015; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4523911/]
Accessed on 21 Jan 2019.
25. Bhatta DN. Involvement of males in antenatal care, birth preparedness,
exclusive breast feeding and immunizations for children in Kathmandu,
Nepal. BMC Pregnancy Childbirth. 2013;13:14.
26. Ayushman Bharat - National Health Protection Mission | National Portal of
India [https://www.india.gov.in/spotlight/ayushman-bharat-national-health-
protection-mission] Accessed on 29 May 2019.
27. Janani Suraksha Yojana (JSY) | National Health Portal Of India [https://www.
nhp.gov.in/janani-suraksha-yojana-jsy-_pg] Accessed on 29 May 2019.
28. Office of the Registrar General and Census Commissioner of India (ORGI)
(2018) sample registration system statistical report 2014–16. New Delhi:
Office of the Registrar General, India.
29. Lee AC, Kozuki N, Cousens S, Stevens GA, Blencowe H, Silveira MF, et al.
Estimates of burden and consequences of infants born small for gestational
age in low- and middle-income countries with INTERGROWTH-21st
standard: analysis of CHERG datasets. The BMJ. 2017;358 https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC5558898/] Accessed on 28 Mar 2019.
30. Blencowe H, Cousens S, Jassir FB, Say L, Chou D, Mathers C, et al. National,
regional, and worldwide estimates of stillbirth rates in 2015, with trends
from 2000: a systematic analysis. Lancet Glob Health. 2016 Feb;4(2):e98–108.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Kumar et al. BMC Pregnancy and Childbirth          (2019) 19:327 Page 9 of 9
